Comparison of the effects of GABA and chloride ion on the affinities of ligands for the benzodiazepine receptor.
The effects of gamma-aminobutyric acid (GABA), Cl- ion, and their combination were examined on the affinity for the benzodiazepine (BDZ) receptor of various ligands including BDZ's, putative endogenous ligands, and CL218872. When the binding was performed at 0 degrees, the ligands could be classified into four types according to the action of the modulators. The affinity of the first type including some BDZ's increased with GABA, Cl- ion, or their combination while that of the second type consisting of 3-hydroxy-benzodiazepines, CL218872, and inosine increased only with GABA. In the third type, designated as the beta-carboline type, only Cl- ion increased the affinity of the ligands. The fourth inactive type included pentylenetetrazole and nicotinamide and the affinities of these ligands were not affected by GABA or Cl- ion. At 37 degrees, although GABA still retained the property to increase the affinity of prototype compounds of the first and second types, the effect of C1- ion became somewhat ambiguous. Comparison of the present results with published data on the pharmacological and electrophysiological activities of the ligands suggested that the compounds with affinity increased by GABA act as BDZ-mimetics, while those belonging to types 3 and 4 act as antagonists. Also, our results seem to throw some additional light upon the relationships among the benzodiazepine receptor, the GABA receptor, and the chloride ionophore.